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(57) Abstract: 



PROBLEM TO BE SOLVED: To 
avoid becoming worse of processing 
accuracy of dry etching for a 
semiconductor wafer. 



SOLUTION: A prescribed region is 
etched from a first surface 30a of a 
silicon substrate 30 so as to form a 
recessed part 34 and to form a thin 
thickness part 35 on the bottom part 
of the recessed part 34. While 
supplying water vapor for reaction by 
filling the thermocuring type silicone 
resin 36 as a medium made of a 
thermally conductive material inside 
the recessed part 34, heat curing 
treatment at 100°C and for 30min is 
performed. Later, a through hole 39 is 
formed through the thin thickness 
part 35 by performing dry etching of 
a prescribed region from a second 
surface 30b to the thin thickness part 
35 in the silicon substrate 30. At the 
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time of dry etching heat escapes 
through silicone resin 36 provided 
inside the ressed part 34. Then, 
silicone resin 36 is removed. 
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lcLT%«fcv\, 

[004 7] *©ffc H9lC^-r«J:o(C, *t— y 
■fe ^* ; S£) 3 7 <D±IZ i/ y 3 - >f§fBg 3 6 #T«K 
&6J:^lC2/ya>»K3 0S:BMM-*. *bT, nl 
XtT# 3f £/^;i/Ji 3 2 ©$S (5" y 3 >g*£3 0 ©31 2 50 
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©31® 3 o b) fc<±fflZ^Jry^v3-y>f (r i e) 

ICJ: y "7 * h y V ^ 7 4 -fiffi &ffl we n §tfx fcf # ^ 

•wwf3 2<Dmmiz-?x?tt3 s&khu Kv-rx^ 

(ffirtxy^>* p *ff&-5) o 3©x^^ 
>^fCj:y, JKlJL39*«^fiSa*U 3©Kit?L3 9te 
01 ©Rji7L4 {Cffi^f •SfcOT-feSo 
[0 04 8] 3fflK7-fx>vf>yiilCfe^T, -f;t 

>1e» J ^ i /Sft^'lx-f>^■>fe•5^^^45^;^©^f£;^c e kyR 

ii?L 3 9 1f&$LZ *l£ f)\ 3 9 (BffiXESftZ lift 

fctt*v\, o*y, H»3 4rtjcflBRanfe^y3-s/ 

6«f^E^J!&^ UTflUSU S/'J 3>«®3 0 
JC«W*«W»3 5©^fIlgc-e®^ftSlT®«S:ftfi©M 

s„ iot ^^;i^i:^y3>ffiS3 ot©Hi^Ji 
flBW±#-t-*i ^ Kxyf^j/V-h©*!? 
^SrBBlT^StttfC. |^t5^tCJ:Si/y3>'a®3 
0Jf>mrt»3 5*'^-tS^i: : b^<. $e>tc, x^^ 
> y v * ? ©aggp^n ^ «k tfgyg & jb < 3 1 * ^ w 

xy*:/y**7 oei) «*'>y3->1«ii3 6^ 
-^ss&tJ&y^sP3 5(DM&m®ix*<D}mm&um 

±#*^*L^V\ ZL0)J;e>lCLT. Mftx^^^ifG) 

[0 04 9] Z.ZLX\ W&fL3 9te s £a>%$Ztf$)10 0 
limX3b2>. *LT, V*^#3 8©>^Pi:Sji7L3 9 
OSgSPtODdr-V^^ Kxy ^yipl) d 

hx^^^^^ti. 

(*-f Kxv^iTBO / (x*;f>^sa) <1 0 

X, xy?-;v^ttilC;}3^-C, ^SP3 5C0K® 
P 1 T*©?aK±#ti> 1 8 OW'Sofe. it«t©fc 
fetC^-t 5 E0» 3 4 ft K 2/ "J 3 - >^flg 3 6 
m&~?lZ 4 Jiy1-y 

(*-f Kxy^^WD / (x«v^>^S) =2 
T'fey, X, Xs/^-l/ytfUCSSWr, ^lfP3 5<7)S® 
P 1 T'CiSEiliit i*2 5 o-Cfc^MLfc. 

[0 0 5 0] Zl<Z)J:e)tCRii?L3 9 &?K«Ufcft»C«V^ 
T> 010 Kijk-t &t>iz. 3 4 ft tc3fcij|$ ttfc is y 

3->«ffli3 6S:aiiie«tcj:yawirrs. s^u 

3 > ^ x a 3 o & *w s» 9 lx&* v zfrnzmft-tz 
^iiiccty, miiZTr^mttfiWg^yvtm&zti 

So 

[0 0 5 1] zi<Z)J;e)tc, *^6g®^» JSTFtf) 

(-0 ^#®ffii:LT©^y3>»K3 0<©^1©^ 
®3 0 a^e>m^M^5:X^^>^LTIH!SP3 4 
L^^HgP3 4 <Z)^gp{Cif^lgP3 5 fcBaau HSP3 4 
rtlC, ^UlA#'5^J:y&*yA««E»fcLT©2/ 

y 3 - >flsni 3 6 ufciRHTf. ^> y 3 >s® 300 
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^2©*® 3 0 bjfc*e>8«»3 5T?fflmj£««S K5-f 
X»y^>iTbTiWW9J3 5 ^JCTf ^>Mii?L3 9 
U 2/'j3->*ffli3-6«:fifc*bfe. K5>fx 
>V ^ > ^©BRtC, Dflgp 3 4|*J tC@S L fc 2/ «; 3 - 3 

[0052] x, ®rtx.j/^>yo»j*wsfi<*ej*&jt 

il7L^^fI^c©lCx^^>^^Sl±^l-T«^<, 10 

^-ymmzA^v x-vf-ymr (mm) 
^fwewsajc&sfim^-essTU*^*^ ^©«te>& 
»cfe^T s/ u a > k <k u * e> fc^> 

y 3 - >fSfgg 3 6 ©#£{;: «fc y , 42$®»£»e£« 

[0 0 5 3] X. 'Rfaffl - 2 5 1 7 3 5 -f§-£$g^ClB 

SRKijeiufciRKu ^*Pffi^x^x>v^>^^>A 

FtyCffiA LT L * V fcx *, + y tfZft? £ t 
(n) «S©K9>Txy*>iafiBT?JBv**aHR 

3 0££Vvrtt&A8!S3 5©IBH*T:*"X— S*3 7{C& 30 
[0 0 5 4] ^flsT*>Si/U3->#fflg3 6© 

fiffitt. «fl^©ttfl«z>«t#3 6 £mgp3 4 Wcft** 

S Z\ £ K J: U mmffl 3 5 ©-#©®&Cgrt 3 «t t> C U 
MIS^S 6fc«<fc*6£fcfcJ:y*fo-CVV&. £o 
T, #HU¥8- 1 6 5 5 7 l-f^ffitceffiCE^ffir&ffi^ 
TJd?UgJ*®fc«)«)X5;^->yS:<f fe^fc1-6tH2 
0 <Dis U 3 >®E 6 3 ©mas 6 4 ©|*lgp£tl#>& < -t«fc 
^KI7Wai^ffl3H^^-hfeJ:tf3-i4«H^S:HK 40 

*mM0jmiz&^xim&<mfo3 6 srasKuwbs 
-&-&©t% s/u 3>®R©iHjgis©i*iais$:ta*bM<-r' 

#T'£, JfrSttOfaJt&BlSifctf^g*. #{C, Ell 
2 tc^-t J: o \z=m<<jym> 3 4 £;ftf 5 i/Un^xn 
3. 0 {C*f UT&ISgP 3 4 F*J{Cg£ft 3 6 < 

IHJgP 3 4 rt£^**3fcWMW* ;WT'S)5 U 

§>>'J3 >»g 3 0 ^sCWBKWS: «J»J-e* 50 
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(^2©^©^) *ic, m2(ommcDBim. mi 

[0 0 5 5] HI 4, 15I1 ^^©^fig^-rXfi 
HTfei. H6, 7{c^L£J:e>ic, pgj/ijn 
>S*g3 l©±(Cn§yxtf#3fS/'WWf 3 2&«&*Lfc 
S/'J3>»K (SiA) 3 0K3TU Hg|53 4»&b 
T KJgP 3 4 ©JggPfC n MX \£ # i/ -V )VM 3 2 <fc y ft Z> 

»«a$ 3 5 

[0 0 5 6] $e>tC, Ell 4lCaVt«fc-MC "7^^lS 
^HF-^W ^4 1 feAtvfc b 4 0 5:fflIU I0hU 
-Y4 0 *W*hte^x.y^y?^^yA(D^\zWM.X%: 

viRJMKiH 1 *^ 1 ©f 3>®K3 0 $:Atl 
Zl©il§, if^P3 5©T®^7«y^^^-T 

;i/4 1 tc^ofe^©^'J 3>»K3 0 ^v^-yf 

?-vyA(DtplZ-\zy hi-^>„ 

[0 0 5 7] f^, 7>vi!t^£^-f ;b4 1 tCi/U 3> 
S«3 0 5r^fe^cK3g§|g^foTi/'J3>S®3 
0 ©GASP 3 4 rtT'©^--f ;i/W©7K-f K &fe< <k 
(CLT=bJ:V\ ^©^5IS5:-r53fc{Cj:yiHISP3 4 
©f%M*®lC^$n-5nIigtt©*S3J<-f K (l® 
*L.Tx^^>^{C3if-r K GISD ©#fe{Cd:S5^SP^ 

[0 0 5 8] S^IC Ell 5JCnVtJ:-5tC nfflxfcT* 
Jf^;H3 2©*® (i/U3>»K3 0ffl^2©«ffi 
3 0 b) A^RI E(CJ;U7* 

ffl^Tn§l!xtf^4ri/-v;i/®3 2 5rX«v^->^So BP 
n^[xbf^#S/-v;i/Ji3 2©*ffilCV^^M3 8 & 
BHMU K9>fxy^>yS:ff-5 (®|^x>y^>^^T 

^e>) . i©xy^>^icj:y, jet?L3 9jWB»aa 

tu ZL©«a?L3 9 ^EI 1 ©*j17L4 {CtB^-tS t>©T* 

[0059] 51^$, t/U3>»K3 0 *yvm&& 
4H L jt-f;i/4 l3^6JR»jmU Sfe^LT^--Y;i/©^$: 

(*>f Kx^^^^ipa) / (x>yf>^) <1 0 
T-feU, X, xy^-^tfJtc&VNT, ^SP3 5©«M 
P 1 T'©aSJ:#ti> ft*;i8 OWfeoL 

[0 0 6 0] *Hfig©^tcfe^Tli, fttttttt. <SS9K 

©T\ K5'fi7f>y©tt iC^iDb ottrfUftb 
[0 0 6 1] Zl^lT*, ^^ca^*«4«t l J'&'5*'i'^ 

^^^bT©77^iS^?r-f;i/4 KofWaytc, 
y 3- yftmftJ-*^ ;i^$:Mv % 
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[0 0 6 2] 11 1 6, 171J, #$m<0J&B&7X?3M 

EIT-fe-So *1\ El6, .7loSLfc<ke>iC, pS!i/U'n 
>»K3 l©±fCn§5>xhf#:*i/-WbJi3 2&^Lfe 
i/'J (9xA) 3 0lC*fU HgP3 4 Sr^J&l, 

THgP3 4©JggP&CngSlxtf#:^>-v;i<Ji3 2J;U^S 
5*?l£lgP3 5 S^l^tS. 

[0 0 6 3] £e>lC, HI 6lC5t-TJ:-5{C, S/Un^g 10 
=K3 OCDmi <Dmm3 0 a, fiPt>, [HlgP3 4 ©f*MK 

?uixmm (cr» so&fiSM-rs m 

-a&SI-r-S) . 3(D^OAS»|g5 0lCj;iJi/U3>»K 
3 0 cm 1 3 0 a ±fls2>m>*V3. * d A^flg 5 

0tt^$:Sjg$-&-r> £/>;=J>*|£3 0©Xy^>^ 
ft%7-*Z> * T^#©#^'f^ffm?£ -5 t^T'S) 
•5. ^©<fc-MC i/'Jn>Hg3 0lC?£|?ScLfc^gP3 
5 ©-#©S IC * □ AftR 5 0 £©S»0iIgP 

3 5 ^(Dvuhmmmmmmmis^mmiLtii 

6. 20 

[0 0 6 4] $e>lC, 01 7tC;*VtJ:-MC, tfX^ii 
IS 5 2£J:t>*#X#|#iSii&5 3 Sr^-r&^-X^l/- h 
5l£ffl?gU Z.(DK-7>z?\s- h 5 1 M^L&^x 
^^^^©^ClBST-g&J^lCLT;^. 
LT, ^-^yL/-N5 10JilC#nA?iBl5 0#Tra 

^tc^s^T'S/un>aig3 o&sag-r-So ^©<te> 
kilt, x>y^>ytu(cfev^, tn&mmso-ffi&m, 

£*lfcS/U 3>*K3 0 &Xy^^^>A©t£{;:-fe 

[0 0 6 5] -eUT, #X^^5 2£iiLT#*IW 30 
X 5 4 £ mm 3 4 fttC^f S £ i: =bfC^X#mJi?& 5 
3S:iiLT^*P^X$:#m-rSc ?pSP^/X 54t L"Oi 
^U^A^^TCSIfe!/:*^^-^ d©:fflffiT\ ngSx 
¥$*i/V)lM3 2(Dmffi (i/Un>a^3 0(Dl|2© 

5. BP*>, n^xtf#:ifS/^;t/Ji3 2©3tffifCVX*# 
3 8£@BfiU F^-fxy^^TO 

e>) „ 

[0 0 6 6] 3©Xy^>^Cj:y, >f^->^^MJS 40 
'ft^^&SW^^b©®^,!: iJHl ©MjI7L4 

icffia-r-s*ii?L3 9«9gB»a*i*. «a?L3 

flSPff MSP 3 4 ftlC^tfX 5 4 # 

^$nTV%S<DT->'J=I>a«3 o©^®^e>sj^s 

*;i/«i:S/y n>S®3 o £©E&;&g#±#1-S3i: 

1M Kx^^>yb-h©if^:$:ll]^T'gSi: 

^ifcitfgSlSrffl^i^&vv. ::©j:3iclt. M 50 
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D Afgfflt 5 0 jb<BHKfc fco TIH» 3 4 ©ftmtt£BI3ttffi 
i: £: i: ic Siffifl 3 9 tfftftffi 3 5 ©«ci§ L 
£ §* K. V a Amm 5 o iz J; y $Httft!g»8l8 3 n 5 ^ 

[0 0 6 7] i/Un>a«3 0?:TOU * 

OAfS|5 0?:i?i>y hx«vf >^i:j;(JiSt5„ * 
*«cwei»K:fe^T*». II l©!^©^®^^? 
tc, 

CiM Kx^>jrtffi) / (x>y^>^£) <l o 
T'&U, X, x«y^>^(c^^T, ^gP3 5(Dlffi 
P 1 T'©ag±#i*> S^18 0rt*^t. 

[0 0 6 8] i©«k-5JC *£ffi©7£ffiU£. JWT©#f$ 

®3 0 a*»&^«WS:x»/^>^UTI!!ia$3 4 

LSMEJgP3 4 ©^gP(C^gP3 5 SrJgjaU. E!gP3 4 

«u Hgp3 4wtc^^x5 4 ommvitR) 

L^e>, S/U3>I6*R3 0©H2©*®'3 0 bfrbm 
mm 5T?©»fje«WS:K5>fx v ^>yLTi»«»3 

5 $r«ai-<5*a?L 3 9 jkl ^ □ j*mm SO*® 

[00 69] ZZX\ K^-fX^^^y©^, ^ DA 
0{CTWtflffi£&ofclSgP3 4 rtJCTMar^ 5 
4 -mMiZtl. ZOmtljfX 5 4 S:^UTjBH»S*l*. 
Z1*UCJ:^ K5>fx«y ^>^CfeW€>a®f*l©MgP 

7&^e>^v^fe, i/Un>S^3 OtC^Lfe^gP 

[0070] i»DAi^5 ozm^z-tm^isv 

3>»K3 0©H1©^®3 0 a{M^e>IHIgP3 4WC^\ 

^©H7^tCTg&«ii?L3 9 tc«t 
&v>Aft) tcSHiJU x^^^^H^&gLLTt 

srticty, Kii?L3 9^e>?^^^*{cgf t ffl-ts 

[00 7 1] -3* y, WNPPl - 2 5 1 7 3 5-9£$ft 
CE«S*ife^S:ffl^TjeBTUKrt©fc«>©xv^> 

o ic«k y^jtanr^sfflTf, Ki?L«wgtcjGiu& 

[0 0 7 2] X. «BB¥8 - 1 6 5 5 7 1 -^^{CfBic 
©g^l5&M t ^TR3a7li^^c©fc«*©x ^ > ^ Sr^fe -5 
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£1"5£02 0©2/U3>36E6 3©IHg|S6 4©|*lg|3S: 

#|Q6©7$BK:j:*Ui. 2/U3>aHR3 0 
S * a AS^IS 5 0 Zft LTtfSWX 5 4 

x ^3©t* ?&SJtt©iRLh&Ei6 £ £ /pes*. 

[0 0 7 3] £ft*T?&/<fc£3ffl2SS©^JII&C;l3VVt 

)\d T'^cfcVV 10 
[0074] J^Lfc£*ife©^JK^lc=bTBB© J: o 

izm&Lx%^\ zntxommi^^xit^mim 
uts/u ^yms.^m^tdm^\z-D\,\xv^<t~i)K 

i>Un>»K©ff6lct>, GaAsSift'*oT*J; 
^. 

[0 0 7 5] X, P3aJ3 4tt9x«y hxy^>^{C«fc U 
JK*Lfc*^, K^xy^>^(CJ:y7§a&LT : fcJ:V\ > 
X, gii?L3 9 feJ&ftUfc K^xy^>y#?££ bT 
RIEfcJflVVfejW. RI EB^£fflWT : fc><fcV\, 

[0 0 7 6] se>{c, 3tV*T*©SiWCfeV^«^Un 20 

>filg3 0(DH1©^®3 0 aii^m&w^^v^-y 

yLTHSl$3 4 5:^LIHIg|J3 4 ©fggpicHfl&gp 3 5 £ 
©tK^WWfffc^S^aWfclSttte LT%><fcv\, 

[0077] $e>icidu fti«ue-fe>*©flfi©tj©»cfSffl 

t\Sm. • AJlLK-fe >-9-^©-7-^ * D V 2/ >©*DX(Cffl V % 30 

[0ffi©Wfcfy!B] 

[E i ] » i ©£06©a^3miftfta&'& >-9-©*tis 

Ho 

[02] »fr?-«:a**fifcK& 

[03] H2©A$5W*i6j*»e>HfefliiaBa 

[@4] 02©IV-IV8t®& 
[06] 
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[05] «Wt^*:8iW"rSfcft©*|«E|. 

[0 6 ] ^mfaftim-t yvnwmxmitwm-? t~&b 

[07] *mimm&^yv<DW!tiJM*mm?tt&> 
©wthel 

[08] ^mmztyynmixmzmMtztztb 

©SnBH. 

[0 9 ] *mM$m& ywmstxmzmmt s 

©rr®0o 

[010] *ii#«ii*fe>*©iiBiEe&swii-t<5fe 

#)©$Tffi0o 

[011] 3^fc^*>tfffl»Btra&StfB-r6fc 
[01 2] ^{^^^^^^©JffiSlSSrSWBt-Sfe 

to©«/T®a 

[013] ^{*ftmm^yv<D$mjMZMw-tz>t~ 
[0 1 4 ] # 2 ©^©^(cfew-s^^its-fe y 

[015] if^!»ftA3«a[-fe>^©aaBftn^«:BiW^*fc 

«?>©$t®0„ 

[016] m 3 ©iafi©jg«wcfeW6i|sa!M*c«aus-fe > 

-b-©$^XS5:UiBI-rSfe«?)©WT®0. 

[017] 4^«3a»fe>-9-©18BXg«:SttB-rsfc 
fe©®T®0,, 

[018] ffimm*mm-*&t~&c>wfflm. 

[019] fla®fl!fS:»»ll^-6fc«>fe«>©WnBa 
[02 0] tfeteft««:lWii-*-«&»feft©Wiii!a 
[02 1] tei^fcSlW-rsfe«>fe«>©WnBI8L 
[02 2] (ife(!^&SWi-afctofc*©»ni®. 
[02 3] fla^&SWt-6fcAfe«)©Wni!a 
[«F#©8WI] 

3 0-S/U3>*K> 3 0a-IlffliE 30b-|g 
2©3I®, 3 4-HgP. 3 5-aWBP. 3 6-S/U3- 
>*fflB. 3 9-J6SJL. 4 1-7«^il^t'f;k 
5 0-^DA« 5 4-^SP^ 
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